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In this article, we will show that (1) the results about the triple I method for fuzzy
reasoning obtained in the paper ‘‘Computers andMathematics with Applications 44 (2002)
1567–1579’’ are correct; (2) Example 2.1 in the paper ‘‘Notes on triple I method of fuzzy
reasoning’’ presented by Hua-wen Liu is incorrect; (3) α(u, v)-triple I method presented
by Liu is a generalization of α-triple I method.
© 2009 Elsevier Ltd. All rights reserved.
1. Introduction
In fuzzy reasoning, Zadeh presented CRI method [1] and people often considered the following problems:
FMP: for a given rule A −→ B and input A∗, compute B∗ (1)
FMT: for a given rule A −→ B and input B∗, compute A∗ (2)
where A, A∗ ∈ F (U)(the set of all fuzzy subsets of universe U) and B, B∗ ∈ F (V ).
For problems (1) and (2), by the use of an implication−→, Wang [2,3], Song et al. [4], and Liu [5] presented respectively
the triple I method, the α-triple I method, and α(u, v)-triple I method as follows:
(1) The Triple I method:
We wish to seek the optimal B∗(A∗) such that A −→ B completely sustains A∗ −→ B∗, that is
M(u, v) = (A(u) −→ B(v)) −→ (A∗(u) −→ B∗(v)) (3)
has the maximal possible valued when u ∈ U and v ∈ V .
(2) The α-Triple I method:
Let α ∈ [0, 1] be a fixed number. We wish to seek the optimal B∗(A∗) such that
M(u, v) = (A(u) −→ B(v)) −→ (A∗(u) −→ B∗(v)) > α. (4)
(3) The α(u, v)-Triple I method:
Let α(u, v) : U × V −→ [0, 1] be a function. We wish to seek the optimal B∗(A∗) such that
N(u, v) = (A(u) −→ B(v)) −→ (A∗(u) −→ B∗(v)) > α(u, v) (5)
has the maximal possible valued when u ∈ U and v ∈ V .
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In [4], Song et al. established a series of formulas for triple I and α-triple I methods based on Zadeh’s implication IZ , where
IZ (a, b) = (1− a) ∨ (a ∧ b), ∀a, b ∈ [0, 1]. (6)
In [5], Liu presented an Example 2.1 to show the formula (10) and formula (40) in [4] are incorrect. However, we will
show that Example 2.1 in [5] is incorrect and α(u, v)-triple I method is a generalization of α triple I method.
2. Example 2.1 in [5] is incorrect
In this paper, we use the symbol in [5]. For a ∈ [0, 1], a′ = 1− a. The formula (6) in [5] is actually the formula (10) in [4],
i.e., Theorem 2 in [4]. We rewrite it as (7) and (8) in this paper.
Theorem 2.1 ([4] Triple I FMT for IZ ). Suppose U, V are nonempty sets, A ∈ F (U), and B, B∗ ∈ F (V ). Then, for Zadeh’s operator
IZ , the maximal fuzzy set A∗ ∈ F (U) that makes M(u, v) in (3) take its maximum is determined by
A∗(u) = A∗0(u)χEu(v)+ χEcu (v) (7)
where χM denotes the characteristic function of the set M which is defined as follows:
χM(u) =
{
1, u ∈ M,
0, u 6∈ M.
and
A∗0 = inf
v∈Eu,IZ (A(u),B(v))> 12
I ′Z (A(u), B(v)), Eu = {v ∈ V |B∗(v) < IZ (A(u), B(v))}. (8)
The formula (7) in [5] is actually the formula (40) in [4], i.e., Theorem 11 in [4]. We rewrite it as (9)–(12) in this paper.
Theorem 2.2 ([4] α-triple I FMT for IZ ). Suppose U and V are nonempty sets, A ∈ F (U), B, B∗ ∈ F (V ) and
IZ (A(u), B(v)) ∨ I ′Z (A(u), B(v)) > α. (9)
Then, for the triple I FMT method with Zadeh’s operator IZ , the maximal fuzzy sets A∗ ∈ F (U) satisfying (4) is determined by
A∗(u) = A∗1(u)χKu(v)+ χK cu (v) (10)
where
Ku = {v ∈ V |B∗(v) ∨ I ′Z (A(u), B(v)) < α} (11)
A∗1(u) = inf
v∈Ku,IZ (A(u),B(v))> 12
I ′Z (A(u), B(v)) ∨ α′. (12)
In [5], Liu presented an example to show the formulas (7) and (10) are incorrect. However, Example 2.1 presented by Liu is
incorrect.
Example 2.1 ([5]). Let U = V = [0, 1], A(u) = 1 − u, B(v) = 1+v3 , B∗(v) = 1 − v for u, v ∈ [0, 1] and α = 712 . For u = 14 ,
according to Liu’s computation, A∗( 14 ) = 1712 .
However, A∗( 14 ) = 1712 is incorrect. We recompute as follows:
K 1
4
=
{
v|v > 5
12
}
=
(
5
12
, 1
]
, K c1
4
=
{
v|v 6 5
12
}
=
[
0,
5
12
]
.
C 1
4
=
{
v|IZ
(
A
(
1
4
)
, B(v)
)
>
1
2
}
=
{
v|v > 1
2
}
=
(
1
2
, 1
]
.
Then, according to the formula (12), we have
A∗1
(
1
4
)
= inf
v∈K 1
4
,IZ
(
A
(
1
4
)
,B(v)
)
> 12
I ′Z
(
A
(
1
4
)
, B(v)
)
∨
(
1− 7
12
)
= 5
12
.
According to formula (10), we have that
A∗
(
1
4
)
=

5
12
, v >
5
12
,
1, v 6
5
12
.
(13)
1606 X.-h. Yuan, E. Stanley Lee / Computers and Mathematics with Applications 58 (2009) 1604–1607
We will further show that A∗( 14 ) satisfies the formula (4). In fact, we can easily obtain that
IZ
(
A
(
1
4
)
, B(v)
)
= 1+ v
3
, IZ (1, B∗(v)) = B∗(v) = 1− v.
By the formula (9), we have that
D 1
4
=
{
v|IZ
(
A
(
1
4
)
, B(v)
)
∨ I ′Z
(
A
(
1
4
)
, B(v)
)
>
7
12
}
=
{
v|1+ v
3
∨ 2− v
3
>
7
12
}
=
[
0,
1
4
]
∪
[
3
4
, 1
]
.
(a) when v 6 14 , we have that A
∗( 14 ) = 1 and
f (v) = IZ
(
A
(
1
4
)
, B(v)
)
−→ IZ
(
A∗
(
1
4
)
, B∗(v)
)
= 1+ v
3
−→ (1− v) = 2− v
3
∨
(
1+ v
3
∧ (1− v)
)
>
2− 14
3
= 7
12
.
(b) when v > 34 , we have that A
∗( 14 ) = 512 and
I∗Z
(
A∗
(
1
4
)
, B∗(v)
)
= 7
12
.
then,
f (v) = IZ
(
A
(
1
4
)
, B(v)
)
−→ IZ
(
A∗
(
1
4
)
, B∗(v)
)
= 1+ v
3
−→ 7
12
= 2− v
3
∨
(
1+ v
3
∧ 7
12
)
= 2− v
3
∨ 7
12
>
7
12
.
Themain problem of the Example 2.1 in [5] is that the formula (9)((39) in [4]) was not considered and ‘‘A∗( 14 ) = 1+ 512 =
17
12 ’’ in [5] is incorrect.
Therefore, we can conclude that: Theorem 2 and Theorem 11 in [4] are correct and Example 2.1 in [5] is incorrect.
3. α(u, v)- triple I method is a generalization of α-triple I method
In [5], Liu gave the following theorem (Theorem 3.2 in [5]):
Theorem 3.1 (α(u, v)- triple I method for FMT). Suppose that IZ is used in FMT, then the α(u, v)- triple I solution of FMT can be
expressed as follows:
A∗(u) = inf
v∈E(α)u
(I ′Z (A(u), B(v)) ∨ α′(u, v)), u ∈ U (14)
where
E(α)u = {v ∈ V |B∗(v) ∨ I ′Z (A(u), B(v)) < α(u, v), IZ (A(u), B(v)) > α(u, v)}. (15)
We will show that (14) and (15) are the generalizations of (9)–(12).
We give the following theorem.
Theorem 3.2. Let α(u, v) = α ∈ [0, 1] be a fixed number. Then A∗(u) obtained in (14)–(15) is the same as A∗(u) obtained in
(9)–(12).
Proof. (I) When E(α)u 6= ∅, let v ∈ E(α)u 6= ∅. Then I ′Z (A(u), B(v)) < α(u, v) 6 IZ (A(u), B(v)). It follows that v ∈ Ku and
IZ (A(u), B(v)) > 12 .
Conversely, let v satisfy
(i) The formula (9) holds, i.e., IZ (A(u), B(v)) ∨ I ′Z (A(u), B(v)) > α
(ii) v ∈ Ku.
(iii) IZ (A(u), B(v)) > 12 .
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Then, I ′Z (A(u), B(v)) < α, IZ (A(u), B(v)) > I
′
Z (A(u), B(v)) and IZ (A(u), B(v)) > α. It follows that v ∈ E(α)u. Thus
A∗1(u) = inf
v∈Ku,IZ (A(u),B(v))> 12
I ′Z (A(u), B(v)) ∨ α′
= inf
v∈E(α)u
I ′Z (A(u), B(v)) ∨ α′
= A∗(u).
(II) When E(α)u = ∅, we have that A∗(u) = infv∈∅(I ′Z (A(u), B(v)) ∨ α′) = 1. Then Ku = ∅.
In fact, if Ku 6= ∅, then there exists v ∈ Ku such that
B∗(v) ∨ I ′Z (A(u), B(v)) < α, IZ (A(u), B(v)) < α.  (16)
By Theorem 3.1, we have that
IZ (A(u), B(v)) −→ IZ (A∗(u), B∗(v)) > α,
i.e.,
IZ (A(u), B(v)) −→ IZ (1, B∗(v)) > α.
It follows that I ′Z (A(u), B(v)) ∨ (IZ (A(u), B(v)) ∧ B∗(v)) > α. It is a contradiction with (16). Thus Ku = ∅.
According to the formula (10), we have that
A∗(u) = χK cu (v) = 1.
4. Conclusions
In this paper, we have shown that
(1) The results about the triple I method for fuzzy reasoning obtained in [4] are correct.
(2) The Example 2.1 in [5] is incorrect.
(3) α(u, v)-triple I method is a generalization of the α-triple I method.
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